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Abstract of JP9022512 

PROBLEM TO BE SOLVED: To obtain such a 
composite thin film magnetic head of high 
reliability and to obtain its production by which a 
high magnetic field density for recording can be 
obtd. without thermally deteriorating an MR 
element and when the composite thin film 
magnetic head is a sliding type one, uneven wear 
which tends to occur in the lower magnetic core 
and the upper magnetic core magnetic head can 
be reduced. 

SOLUTION: This composite thin film magnetic 
head is produced by forming an inductive head 
part P on a base substrate 1 and then forming an 
MR head part Q on the inductive head part P. In 
this method, a groove 2a is formed on the upper 
surface of an insulating layer 2 which is formed 
on the base substrate 1 . By forming the groove 
2a, a recessed part 3a is formed in the lower 
magnetic core 3 and a conductive coil 4 is formed 
as embedded in a first flattening layer 23 on the 
recessed part 3a. 
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s ^mtm * it l rmm $ tik&mitttn j: y a *> ±as 

TSPflSttJf ££fefe«TE±Bttft ^ 7±I=B*B £ fl- L 
■C»***iT«:*«a«tli*i**^i:. 3tfttt£USSi£b 

B£*-*-&««Bfi<»£djh.. s&««Bi::»awfrr 

& C £ |=J: y TSBflSm 3 T * *i* IH»±i::¥Slb 

Dcttft £ft -5 fc «> 1- 16 * *i Z> ®&mmo>tiaf&f&fg. t>w% 
£StttSX : F0g4b£ft<fcyKl*&Mttttmj:y&SC 
i*ft«±-r4B**3EB©B£S»B«ft'M5> K. 
[^3R®5] TSi5ffiMnT&l/:±SP^=iTA<F e- 
R u-Ga-S i ^fcSfcteT^I^T^&^tttttf 
4ftKBttBJ:y&4Z££fttt£-r4B*«3EttCD 

[If*:^6] SteA*. CaO, T i O2 , &t/N iO 
J±S»tLTCaOtT i 02 <fc0>jE£Jtjb<3 0/7 
0-5 0/5 0 T'fcotlON i 0<D^fM*<5~3 0 
mo I %-Cfc«a«ttttaj:y&«c££ttftJ:-r&M- 

[B*«7] ±B«ttB±l=*«lR**U crofts 

CaO, T i 0 2 , Sl/NiOfilS^tLtC 
aOtTi0 2 t<Dm-atttfi3 0/70~5O/50f 
fc^T.@.-3N i 0<D^^iA<5~3 Omo I %T*E)-S# 
Btt*r*tJ:yft4C{:£tt«&?«B*£l Ett©«£ 

J:BI=IHI«**-r4ttBltt*t»J:y<i:4T»«ft37* 
fiEM-TSX^t. MittQg0±l=lfc8tr*lJ:yg:£¥JB4b 
■ **LT^^-f ^iUttroWita-f fl/**tt»Br*X 
aB*i*3-fiU±lc«8»ftJ:y<ESTffi4bBS 
^L.r*Btt#» < tya:*±«Btt : iT$aji-r*ia 
t**JWi*cfcl=J:yB»S«ft/vy KBtfWLfc 
Bl=. 



±lc$6«£Jl £ fl- LT±*«it £ SB? 4igt 

*K*«is^ti=«fcy«ss«fta*M*^f K»*ft 
[&B<DB4a&tt9i] 

[0001] 

hbwobt &&m#sn *BJ:y&*Btt 

[0 0 0 2] 

-Biz. XBlft'vv KtUTIi. «14 
B. BBB«0>BB^»Bl=BB$n. St.l^^ftai' 
;M£>ij- Kfi^36^fiE**iTft4t,OD**j5-6. C©&B 
Bft^v KliX£BK»ft&til=J: y »B**i4fc*>, 
»i-7vf :7fcS©«BB^-Srtb*wcR 
*M*fcE»j&*Rrft-Cfc*fcl*5fc««*LTfey, KB 

[00 0 3] BAli, BBEBBttl^ftRLTllMlffi* 

©ESI ■ Bifc£tT5$"f ^(5111^7 Kfc LTI*. 
«ft»«iJft»**i«±««ttBJttf-F»«ttBI=*** 

[0 0 0 4] mtomz. tt&SBKflttt^? Kl*, 0 2 

B*«BB**lT.«fit**tTt^*. 
[0 0 0 5] MR^y KgPAlCfct\-CI*. A I 2 O3 - 

t i c*fc*mfc-r*#«ttaMEi o i±iz«bbi o 

2£ftLTTBBflS14Jf 1 0 3t4l.«ffi1!liMA I 2 
o 3 sElis i o 2 **r»tr*B«JB 1 0 4fitB*BB 

crosfejssi ouc, m^mmmskm^ cmr 
1 OS**. *a>&ttfiifim9LW&mmtta>*m 

**U S.Oft**R«)-3»©BB3S««jRE«Bi*3fefTB 

[0 0 0 6] $C,|Z. MRf^l O 5 <7)j55^g|5±l-. - 

©MRlfl o 5ic-tr>xm3S^gfit-r-sfc«xo-Mro 

^ilCliaMMR^I 0 5i:>fct[Sl LTSlMRf? 
0 6 4tffiS*vTt^4. 
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3 mts i o 2 amt-r&mmmi cnwmdizixs 

[0 0 0 8] -f >Wt4 7^"J KSUBlt. TSP^ma 

7^«tefc±SB«ttn o 8±\zm%*wz?£tef&-t 

fi£l&£S^lc-r-5fctf>0>gn 0>¥iHbJll 1 2A<^;M* 
fit. $b(=*-(DSBU;|::$Stt3-OH 1 3^7./^^ 
)^\-m^Hxr^Z. ^LT. SB<D¥tHb£H-5>fc 

1 4A<J3£M*^, ClCD35 2<D¥iHblI1 1 4jLK3*t814 
{*mT*&&±UMf5.ziT 1 1 5A^fi£^4iT±fB-Y>^ 
^x-f ^'v-y Kg|iB;!)<&Ji££*lTl^.&. 
[0 0 0 9] 

*imtT -Sfctol^ -C^?^ < KSSBCDTSBffi 

SK^&i^Eiafpflamtes^^-r^^sflsttigs mis 

Fe-All^, Fe-CoISi Co-Zr$ 

7^;u:77*£&3f£ffll^c:<!:A<^3S£;h.Tl*&. * 
J: y «t -5 ^SJI .t jWBUI^ JllrXSI-Jtlfelf fSJf $ ti9. 

[oo i o] zoms. -fisi^^fi§#a^^e^*-rs 

&att1£BA<ttBtt£««fe«>l=i&S£r&aaaaft 

^uv?xh^«fcy35:smi, m2<D¥mtmi i 2. 1 
1 4<i>m®'&t<r>m%f>*. MRiTi 0 5i(*©iwisfttt 

[001 i] HRIcmr** (ttl=±G£Mfll 

37 1 0 3Stf_t«P«iR=i71 1 5<D»*4i LTffll^ 

■r-sifeiaia;gs*<MR^i o 5©»i&sj££i£;iTL 
*^>fcy. ±GBHe3a£fi<£ 1 , m2©¥tnbm 1 

2, 1 1 4©»»a**«*TL*ofcy-*-4HIHtf£ 

[0012] «$a«ontft^<y kjmbb-t- 

/<?*7<y7JB) l=fttt34i«am<£®aft;e*Btt£ 



[0 0 1 3] flfctf, fitJtE(D/^--7P-f > *v+HT'fc* 
*SffittM^tt*4i:-r^-FgpfiSm37 1 0 3&t/±Sp« 

«gf-^t»tSTSPIS37 1 0 3Rl/±SP 
1^3 71 1 5li*-a>g$£ftjb<g;|£i O 1l|fl)««fit= 
JtLTl#lc:*:#Ufctf>|-, Cixt>rogB^Stel O 1 m 
<DteroS»»<fe y i,M < J**€ Lt < (£*ft<± C * £ I* 5 . 
t^H>*fliJWi*»*^f 6. Cfl)fl|*«©*±tJ:y« 

»*l= fi It « ««*ifci*i£i«ft-F-r S o 
[0 0 14] 8t©tC5. B&SBBttft'v? Kirfc 

i=«*©raa-e***as«ftaj:yft*T««»a7a 
t;±»«*3 7i:±i:*jwi caaii) i=M-f£teja± 
omavA y % ^ *.t^« 1 1^0 

[0 0 15] •€-c-e*«E^li % -t5&0>Iig[ct£^T&;5f 

tifciro-ei&y, -eoa tot -fairest MRifj 
tttt&a*Maft^? Ka6«a»a-c***^i=T»«* 

[O 0 1 6] 

[fSH^&fc-f £fctf>0>^e] *&E<7>*t&,!:fcSt,<D 
I*. jtlgJ: y &**{*=) -f Jlr£«K.«IBB;BG>B&£!B 

[ooi7] *&m<o#.&&*wm9L'*y ki*. *«it 
it6*ifcpo»±i=a«*r»j:y«*¥«ftat^uTa 

* ft L r «a **it ft ■& -t»«tta t ^ SffiiSiiSti 
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[O0 18] ZZV. JiCa^S»K«»^vK*a3B 

■r^icisLTi*, #«tt*r»j:yft*»«±i=. ±«i= 
msp$#-r-5tt^ttw*4«fc yft4T«8Jsa7t»rtt 
*xst. a»oa»±ii<fta*t»«ky<t4 i pafta*fl' 
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1 x x i u 7 )i>vt<D&# a •< ;u sais^-r *> is t , 

T«*ttJB **tefcmiE±«ai*a 7±l=«i» tit L 

xiMusswtiftiis^sisfS-rsisi, sttBs«£iM 
±ic£iM l x± wren *xs t 

[0O1 9] Hfcttlrli, *«fcT»«fta7i©IH 
l=»SH*«#-r * C 1 1= J: y TSP&fia 70)±mzMtfLZ 

[0020] TanKS^rai;±spKS3T*-?- 

K, ^ttWClliF e-Ru-Ga-S i $&s£l*7^n- 

Hi: LXt<fcl\, 

[OO 2 1 ] ^blw. _tfBfttR£. CaO, Ti02, 
&1/N i O^i^tUCaOiT i o 2 £0>il£ifc 
4'30/70~50/5 OXfeoXfiON i Ofl)^^i 

*<$?iSX-ft.&„ 

[0O2 2] *fc. ±««ttH±l=«««[t*L, C0> 
«Sffi££fc. CaO, T i C-2 , MN i OS±fiJ# 
iLtCaOtT i 02 t<DiH&lt.ifi3 0/70 — 50 
/S OffeotlON i O0)^*rib!i<5~3 Omo I % 
■C*6IWtt*t»J:y*rt-r«Ct4<»*L^. 

[OO 23] CZf. CaO(DT i 0 2 lC*f-f -&;1£Jt 

i<3o/70cty'Mi^, t i o 2 ro«faa*<^ 
<. mmft%m<i oox i o-7iaTt/h* <ftox# 

»14Jf fcrov^^tfMfc-f 5„ CaOtT i 

0 2 iro££Jtj!l<5 0/5 0*y$lMSS» CaOffff 
HI LTffifitttff L < &lb LX©£1b£jij£-f 5 C <t # 

[0O2 4] ±*©J:5I=. *«Hl::ft«tt££aMMK 

^^•y h*i=fci*xi*. mmmm^-y ksp±icmr^^ 

«t<d *fc jgft J: y taiMR m^izttr & 

* - fc ft < ;ss®*;&i/i«t&fa&m&j££*-t-s&Jifl£ 

ttK*yft*T»ttfta7;fttf±»Bft=i7«ttlt4C 

[0O2 5] Lfrt, TSB«S3 7(7)±Slc[aSP** 



**lf=frfc%£**lTl»-5 fettle j£HftlZ±3Wft:3 

7 ©tt« £ te & CI £*<Wfi6<h ft MR 
K®WT*£¥m ft oXKft 

[0 0 2 6] *t.tC, ±IHS*S£\ CaO, T i 0 2 , 
7£tfN i O^IM»iLtCaOtT i 0 2 bOjSL&tt. 
A<30/70~5O/5O T-fcoTlON i Ofi)^i 
tf5~30mo I %T?*6#BtitfW6i«tSCt 

1= «fc y , -^i=»-r *a»*« y aw c 1 1= * y 

frH©£{*l=HoT**i$l— ifty. «**i3S«l6Jh**i 

■5 d <t left £>,, 
[0 0 2 7] 

Kt LXiffSSft-f 7^7.K«±l:St 
[0 0 2 8] CO««S)MBft^9 Ktt. aii=*-r 

<fc5lC A I 2 0 3 -T i C*©#«tt*m«fcyft5'< 
-XSffiliirA l 2 03 *¥£yft«l6ltJ|2£frL 

l:* l JWI4i|iT«'f>yff<?^?K»Pi:, 

a&*T9*1tJi* «fefcJLSP«^3 7 9 £±$15ffit!feJf 1 

3 1 1= * y * iir ft * m r ^ y k» o t *<Mi3fe«ii 
**u $&i=±SMttJRi 3±r=*»tt#»«fcyft*fs 

[0 02 9] -i^yjT* KSPPlZfcl^Xli, §& 

fc«*»*Cil=J:ytt«14(*Jlift*Fe-Ru-G 

a-S i £&,fcyft-STSPffi§i:3 7 2±|cSffi£¥jSlb 

*©Sffi±l::S(*:3-OU4 7;M*lz»J**:h.x 

[0 0 3 0] ZCX\ ±|Cfi£|g$^fcJ6« 
Jl2<D±ffi(rl*3iaU2 aA*JBfi£$nXfiy. C(0»SP2 
a *<#-T -S C t ic J: "J TSPflS^a 7 3 |cJKfiE$4xSPfl$p 
3 a ±13^ 1 (0¥ffl1b)i 2 3 ^LT»(*3-f ;U4A*a 

[003 1] S®«>spti{b^ll-5.fc*!>(0L'i;x 
K^COIS^WI*^ b ft m 2 T ro¥*Hbfl 6 "&mW^ A 

Offi^^ v ^^^fiEf -S 7£tf"L-XFe — 

Ru-Ga-S i^*«fcy<C5±SWKS3793b t ^5F 
*l» ±W:»*ifih4MRA 9 K»Q(D¥fiftT*tft 
^TifeB2 i i«riEB**LXJtffi-f vy^T-r Kffl 
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[0 0 3 2] TttBft3 7 3JU;±a«ft3 7 9 

<7)WJf4<b LTIi. Fe-Ru-Ga-S i^tt^y 
(CFe, Ni, C o(09*>(01 OfiLtG>5u*£ P, C, 
B, S i (D54(D1 O6l±0ic*i:^b657^I/77 
:h6S±«»tLTAI, Ge, Be, S 
n , In, Mo, W f T i, Mn f C r , Zr, Hf , 

SliCo, Hf, Z r If <oa»5c**«±S5c*H 
[0 0 3 3] — K«PQI±. MR*?1 IC-fe 

^^S»dE-T4A I 2 03 StttS i 0 2 *«fcU 
Hio*trtK**i. d(DJ6iHo±i:Ni-Fe^cfc 
y*4MR*f1 1 tf*0S¥*fl#B«EaKttfc<D 

MR*^1 l±aiCr/Ta*fr6fttjaSMR 

[o o 3 4] ::t\ 7Xil{*i 2±|zia. ccdA 
-f7Ai*1 2lc/U7X*3t*«IS*S££t.lCMR 

[00 3 5] -tLt. MRlfl 1 atf±E5lttJL«a 
±I-A I 2 0 3 sEliS i 0 2 *J:y<E*tt«Ji2 2A<J« 
1?^ CC0S&ifi)i2 2±|-±aifiSttll 3*<X7tf*v 

[0O3 6] ±EB£ffi»KB«'^ K<DKS 

^fticoL^xKw-r*. zz-ei*. *Btt*m*yti:* 

aMRi±lz % y<E4T»«ft=3T 3 CdEM 

LTSRT»»ft3r3<Z>±ffilw|!!I«B3 aSMt^I 
gi. SKIHIW3 a±(ctt»#»J;y«:4ai ©TSft 
i23 *^LTX/<-f 5^UttO)*(*3-f iU4*ffiS»filt 
tilii, Stti»(ta-fiU4±lz|ftli»ftJ:y3ti:4» 

2 o^tub! e £^ LTttBtetm* y fc£-tssffi&=i 
t 9 1 wB-r *xs t z t f^cfc y -f >y ^ ^ 

E±*BBfi3 7 9±l::<MiJil 0*^LtMR*?1 1 
*»*-T4XSt. SlMRl^l 1±|C««li2 2* 
^LT±SP«ttl1 3*»S-?T*X8t*«*II*Ct 



[0037] it-fa a iz^-r ct ^ ic. a i 

2 0 3 -T i C*(03Wtt*t»J: y TiS^-X&fcl ± 
U — h/W7XXA , y$¥l^ ( fc y A I 2 o 3 cfcy 

ft«*«H2*««-r-5o 

[0 0 3 8] -tO)SL ^"XSffil CftStt L£^T9f::#) 
*«»2±l=»fit-r4Tffl«JK=iT3<)!)»»"ea54 

F e-R u-Ga-S i £*J&<tt«t14£#4S£)2UL<D 
;^J£, c c + 5 7 o^t<-xSft 1 

u-Ga-s i £$L&ft<D&mmttimt? to 

[0 0 3 9] ^T'. ttBli 2 0$ ffi^JHtrSfcto 
i:S8!|6«l2±lc5f^>K- tK'J^vh., /Oi 

A? K*t***i*t(D*¥»<i:3e«lcayf*ftT. w 
[0 0 4 0] W^*tlfcS&SiP2(0±lQfZ x ^ 

->U:«o-C-f 'J y ftlSL-C 

»*:WJU4*«K*4fc»a>»ffl2 a*»j£U JtE 

[004 1 ] »t^^ B 3 iZTTsf J: 5 I". $>mm 2±\Z 
Fe-Ru-Ga-S i ^*<DftJK«ttBi: &5TSSB 
g37 3?Mt^ e -Olg^. RF7^hD>-X 
/^£l=:J:y. F e 8 1 -Ru4 — Ga 1 2-S i 3 

'J>^lc*yx^T>^*J6-r. -GD*§£. Mtt2a(D 
>f *y KB±l::j3l+*HI£»RX/< -y 5* d t 

[0 0 4 2] fcfc\ jU^ftfe&BttttBalBftA* (F 

e a -Ru b -Ga c -Sid)x N y°zC w ({I 

a, b, c, d, x, y, z, w \t^r7tM(DMl-% 
£^-T e ) t-T^it. 68^a^90, 0. 1gb^1 
0, 0. 1 ^ c ^ 1 5, 1 0^d<2 5, 80<x<1 
00, 0^y<20, 0 < z < 2 0 , O<w^20 ( a 
+ b + c+d = 100, x + y + zH-w=1 0 0(J)ii 
fib ft4«*<D«r-y h C 1 Ll^. 

[00 4 3] ;i,4*»*-i-«IBlcTffl4b 
*Biyfio*ft=i-f;u4i:Ta«*=J73 tOlft**B 

A I 2 0 3 ck y 1 CDTifeJl 2 3 

JfcRLfcfc. T i /CuiyftSBISLftL^-fyUT* 
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[0044] LTh g]4^i;Eg3 5 IZ^-Tcfc^lC. _t|E 

n -f ;ut*R±i:: c u <fc y ftssnt a ;b 4 £*j*-f 

L T 37 *■ h 'J V V =? 7 4 -&Wi\z J; y 0> U v X 

(t =i -f ;u 4 &tf}£aS* 5 &e9A<»£ttflEIMM * *v * 

tttIO ^*T*6K*-f y >^lcj:y|ft4-r 

£ 0 C(D<t£. SB1 0>T*fe/f 2 3 t LtA I 2 0 3 R£ 

[0045] IH6lC^-rJn<TS!l«i14=l7 3^ 

tfSl ©T*JI2 3<D*tt«£|»£Lfc«L H7lc^-r 
«fc5lw % /vf u— h • - X^^4rS|(ciy#ffi 

tA 1.2 O3 R6 a £jSRU TfflWSttuT 3fl)7P> 

WIS * Jfrf c t iz «fe y a 2 a>¥ffiflsfi 6 * »jS"T So 

[0O 4 6] S8[Z^-rj:5|-. ISflJBOfi&fa 

tfilCcfcy^OUvX h/<Ji->^JSlLT, CCDUv? 

Lxm 9 Ic^-TJq < TfflS&14=i T 3 0/i7^ 7«L&tf 
&Sffi* 5 

[0O4 7] &l\T% Hi 0[c^-r«fc5l=:. SH*u*OU 
4 0)31* LBS 8 ^SALTStttt'FS 

jSRLfc&f::. 7* KUvX hSl*LT7t h'J 

77^ -ftffiicj: y m£<o U - U 

[0048] f LT, HI ^rA-V^R 
7±ICFe-Ru-Ga-Si ^&0)&JI«i4R£ ft £ 

> • X/^^lZj; y % Fe 8 1 -Ru4-Ga 1 2-S 

■y*y>y*fH\ -f^s y >yi=*y x 7 f>yj 

»LrT9iSa73«)A*^a7«i:l«l**iB!BB 
T»«ft373t»rt-r4«^fcR«py. hit 
[0049] ttt^T. Ell 2lC^-f £51^ 7U**s7 

[0 0 5 0] ±a5K^=3 7 9<Dtt^T*3F,SF e 



[0051] tut, bi 3ic*r*9i=. ±as«mzi 
/^^**iccty a 1 2 o 3 «fcyft-&T*6H2 i z&m 

U 014lc^j:^|r % 4f-f-V^E>K-*y^i/j. f 

^7ii c t iz j: y ±gpfism=i 7 9 <d±wrjst 

[0 0 5 2] B1 5|Z^-r«fcai3. JtfflSttfta 

[0053] Jtsp«a=]T9a)±s^t;T±feii 

2 i a)±BizA i 2 o 3 sEiis i o 2 m&vte&mum 

1 0£j£RU ^(D$&Um 1 0±\ZN i -F elStfC 
r/Tag^-;> 'J y E^fiSBtr*. *t L 

Ts Hi 6 ICTF-Tct 5 (C. N i -FelMC r /T a 
M±|Z^^- hbv7hJi«LT7t h'J7^77>f- 
a»lc«fcyBfr^a)L/^Xhy1* — >*»fiEL. d<7)Uv 

^>^£S&LTMRl?t*1 1 Rtf/*-f 7X#t*1 2 * 

[0 0 5 4] 3fcl*-C. MRS^1 1 0)isas»ici8»$4i 

Lfcakic MRi^i iai;±E5iuu«a±fcA \ 2 

0 3 H£(is i 0 2 y ft£tt»B2 2 tJjfcR-r*. 

[005 5] fit, CCD*6^12 2±|C±SUttttJSl 

3 *xtf*i,»ffi«o>«SM#l::«fc y dfc|c«fc y 
mr^7K9Q4«S«+*. *&f=i. ±9«ttJBi 3± 
l=*i8tt*t»-fcy«tS«Kttl 4S»jtt«Ctl:J: 

y. ±e*^s»k«»^^ K^sriEr*. 
[0056] *ai <omm<^rm\zm^m^mmmm% 

±SB«ft =] 7 9 CD IXffitt S » 6 f= » (zK * *v S f^ffiS B# 

coiiniasjt^MRm^i i a>*ftafi«fcyjKi^Jis-et, 
ai*MR*?i i ic»-r*B»i*«iiitt?** Q Lt3&«-3 
MR** i i *»*fc*-fr4cfc«c<Bsa«#ai; 

r3fttf±»««=iT9*ESIt4Ci:^wt6ift4. 
[0 0 5 7] L^t. TSiJffi^3T3£0±ialCiy]gP3 a 

»3a±lca8S**tfcfrfc*t*4lTL^Sfc«>(Z % ^ER 
B*|C±SPffi^=iT 9 ^i*«^^'>$#S d ij&tWft fc ft 

[0 0 5 8] i oQUKftiizoixTBiwrSo 



(7) 



»BB¥ 9-2 2 5 1 2 



□7(0TOt*W^-7P^ (Ni-Fe) y^+lt' 
[0 0 5 9] Fe-Ru-Ga-SiS$ 

[0060] ^(DJESS, H 1 7 IZ^-T J: 3 IC V 

ei3&^***<* y . zfju 2 cut lt-*> 

[00 6 1 ] CCDcfcdf^, *»1 <Z>SHftO)^fi(Zfl|6tt[ 
[0 0 6 2] «2©jt«fiO»ffllC«Stt^S» 

^^■effl^-r^o are. Ki(osii0!>»isf=flb««$s 
[0063] m2omm<DMm\zmz>m£m 

4 (Wttfit Lt, CaO, T i 0 2 , &tfN i 0 5±|£ 
L. CaOtT i O2 <t<D;1ftit#3 0/7 0-5 
0/5 0 T*fcotlON i O^M5-30mo I 

[0 0 6 4] ::x\ i\< ofr<z>sift«(z^^Tiai!B"i- 
«*r**«tt*t»oo^*»-efc«cao f Ti0 2l 

XtfN i O<05*. CaO/T i 0 2 OSS Hit (^E;U 
it) f 4 5/5 5(7)— SH!£ U NiO^0-80mo 

Ga-s i ^ft J: y 0)MfiS9»blw 

[0 0 6 5] CdT'li. Hi 8 [^TF-Tci^^lli^ffloy 

^?Kli. S8«IC-»C0*«1t*t»tt3 1 , 3 2 
#ES*U ^*l6-»0)*«tt»»tt3 1 , 3 2<fclJ* 
*ff*tA I 2 0 3 «fcyft4|ft«R3 3p 34^LtF 
e-R u-Ga-S i ft** y 4c««JBBttK 3 5 



#**lT4tJ***xTU*S. CCt»ttttfi«3 1 , 3 
21*. CaO, T i 0 2 , StfN i 0&±m#t U C 
aO/Ti0 2 0)ig^thf4 5/5 5 U N 

iO£0~80rno l%tttfc*tfett»J:yft4t 
0>T*&2>o ±E5T5— KO-y--f XtLTI*. 2mm 

(W) x 2 mm (K*) x 0. 2mm (J5*>0 T'flffi 
«3 5£0l^2O//m, KltB3 3, 3 40)f^S 

[0066] aftiaflUKitfcLTaaoaft^- 

£;£Jg3 0°C, ;Ig8 0%0>a*Tt?3 0 0B#Pp1±|B^ 
[006 7] ~mz. m&^v KttttfilBfittttjEfra 

[006 8] L=54. 6d/A (dB) 

its* («**iai=ffis-r*. ) . Aiite«afcfi"ea& 

[0 0 6 9] HJR 1 OXSSICO^T* N i O^rfiftfc 
l=*5#«tt*m*E3 1, 3 2 0>K*E&tt1b£Bl 9 
N i OftWM<bl=fl^#*tttt»*3 1, 32t 

[0 0 7 0] mm&:S:l*^ 5 nmfelK^^C^U 

^>x^#jtLr^-&6*if3i?ffi-r^<t. n i o^rai* 

5-3 Omo I %T?fc5JiJiEi«* : feftL^Ci:A<3b4%S (> 
[0 0 7 1 ] «l\-C. il^2lCOUTlft(J§-f £ 0 C(DSt 

CaO, T i 0 2 , StfNi003^ N i Ot^fJ 
1 Omo I %<D— Sfilt L Ca O/T i O2 <7)?Bf^it 
(^EJUJt) £l 0/9 0, 20/80, 30/70, 4 
0/60, 4.5/5 5, 50/50, 55/4 5<h^b 

[0 0 7 2] |g^2C0$£m^feiTC0gl IC^-To 

[0 0 7 3] 

[*l] 



(8) 



ftffl* 9-22512 



CaO/Ti02 


10/90 


20/80 


30/70 


40/60 


45/55 


50/50 


55/45 


(xio A^) 


95 


100 


104 


107 


114 


121 








<0.1% 


<0.1% 


<0-I% 


<G.J% 


<0.1% 


>30% 



[00 74] 5 CaOlOTi 

o 2 l-*t-T-S;1^J±A<3 0/7 o «fcy>^L^^r. T i 

o 2 <o«rajaA^<, mmmmwtfi ooxi o-7utf 

73, CaOtT i0 2 i:ffi;g^)±M5 0/5 0j:y^O 

i 02 O&mttZ 3 0/70~50/5 O i: "f -5) C <t 
£F3S"l?fc.|><!;1f *.£>„ 
[0 0 7 5] *S2 0)|liSg<7)fl5Kllr«S«^^»K«a 

ji?ICi;jS^T\ TSI5fl8m=lT3&U:±S|5«S=lT9ro» 

Tl l O^lbiaS.tyHtMi^-Ct.a^MRm^i 11= 
Stf-f •SI5#l:J:g3lT?fc<5„ Lfci«ot> MRI^I l£ 

7 9 ^ISItS c t A<Rr^fd:-S„ 
[0 0 7 6] L*>4k TS|!fiSS3T3(D±Hlcmg|13 a 

SP3 a ±\z®.Wi2titzfrtz*>t$tiT^$,tzlblz^ j£JS 

[0 0 7 7] ^-XSfiUtfftlttl 4^ 

CaO, T i 0 2 , MNiOfi^tUCaOt 
T i O2 £(Djl£]±A<3 0/7O~50/5O7?ft-3t 
ION i O(0^IA<5~3Omo I %-e&S#fflt14tt 

& y S-T :t 1= J; y ± C &Mi*6<KlWJUEtt£fe* 
o OK AGflUi^fTS OT^ft fcS ^> T BS * Jft- £ & 

[0 0 7 8] 

14 $ Xmiz |S]± * £ c t *< Rffig t Jft & „ 
[HBOfSHifcfftiUH 



[si ] mi nmmoWfiWii~mz&-£;MmmmiB.^v k 

[02] ^-Xtt«±l^^gA^^^4xfc«T£^ 
[0 3] Jfe^ilcTgPK^aT^iS^tifc^^m 

s: wic mm m m v & •& „ 

[06] TSP?S14=iTS.l^mi OTlfe^ro^SS?*^^ 

[07] m2(D^mitmtmmzMzm i i L £i£:3£mz7T^ 
[08] ^A"^^A^M$*i.fc^^5tfi<)i^-r$5t 

[0 9] ^-v-y^ttfcxy 5 L >f*<lfc*Jh.fc* : F-*ttst 
[01 O] gMtaWJi/QSItil L«ftf««E«Wifc«ftW 

[01 1] ^-vy^i®±tJiSP«a=i7/)W$tif=^ 

[012] 7l/*i'^U- ^— ^UZflNWifcto©* 
^*<)¥fiE**ifcfll^if^6<Ilc*-r!!ffl»f®0T*fc-S„ 
[013] T:ttfftfj£ll3*ifeOT$tt£ni=:$-riKK 

[014] ±S|5fflESa7'a5Jiffi&i;TitelCD±®A<ftlz 

¥aib 3F4xfc*i? ^mscw iz^-t mmm m r* fc •&„ 

[01 5] ±SPffig3T0>-Ji®lc?iaiL«fii£^J$r-5 
[01 6] MR*T&i;/<'1'T7.««:A^J$**lfc^ 

t us w 1 ~ J* r $&t Rr ® m -e * . 

[017] Fe-Ru— G a— S i t>&S&JIlJt 
ttEtN i -F e^44»6ft**Iittit©«af- 

•^1= w-r jt««*<o^a ^ ^-r if & 

[018] ussfflro^s— K$«SKic*-r^fflH 
[01 9] N i o**M*bl=tt5*«te»8tfirojW§ 
[02 0] N i o^*SE4bl=#53ffiStt»S«ii:^M 



(9) 



!lif9-2 2 5 1 2 



[02 1] tt*att*£MKBft'v? K^maMi-^-t 

Q MR/N^/KgP 

2 *&«§n 

2 a =tg|5 

3 Tgp«BIS=iT 

3 a casp 

[mi i 




4 S(*n-fA> 

6 £2a>¥*HbJi 

9 ±SPffiS3T 

i o sent® 

1 1 MR*-?- 
1 2 

1 3 ±a5astt« 

i 4 &mm 

23 m 1 a>¥S-jbJg 



[@2] 




(10) 



9-2 2 5 1 2 




[i1 0] 




II 1] 




9 6 4 



[HI 2] 




[Sjl 3] 








[Mm) 



— Ni-Fe 
— Fe-Ga-Ru-Si 



15 



1 10 

m 



n 9] 



]□" ■ ■ ■ 

0 i D n — □ — o q 



20 40 60 
NiO^^M (mol%) 



80 



(11) 



tSKff 9 — 2 25 1 2 



[11 8] [12 O] 




